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APOLLO OPERATIONS HANDBOOK-EMU

PREFACE

This document is the first revised issue of Volume II of the AOH. This

revision incorporates Crew Procedures Change Requests l through 53.

Change requests released subsequent to the publication of this revisibn

will be numbered sequentially with the next change number (i.e., 54 and

on).
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CSD-A.789-(2) I
APOLLO OPERATIONS HANDBOOK-EMU

I_3FEW0_

This handbook, sections _ and 5, of the Apollo Operations Handbook (AOH)

series, is bound separately as Volume II and pertains only to the Extra-
vehicular Mobility Unit (EMU). Volume I of the A0H contains sections_l,

2, and 3, and pertains to the description of the _MU.

The operational procedures are written specifically for Missions 12
through 15 EMU hardware and will be superseded by a mission oriented

checklist which is reviewed by CSD for unique hardware procedures. Both
the operational procedures and the malfunction procedures will be updated
for the mission.

This handbook is composed of two major sections:

a. Section 4 provides a step-by-step operational procedure for activa-
tion and deactivation of _MU subsystems.

b. Section 5 provides emergency procedures for critical _U symptoms
and continuing diagnosis during EVA and post-EVA to determine the
_4U malfunction.

Inquiries concerning this handbook should be addressed to Crew Systems
Division, Apollo Support Branch, MSC, mail code EC9 or to Flight Crew
Support Division, EVA Branch, Office Code CF25.
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CSD-A-789-{2) i
APOLLO OPERATIONS HANDBOOK-EMU

ABBREVIATIONS

acfm actual cubic feet per minute

AOH Apollo Operations Handbook

CDR. Commander

cfm cubic feet per minute

CM cnmmand module

CMP co.and module pilot

CSM cnmmand/s ervice module-

CWG constant wear garment

"DES" H20 descent water

ECG electrocardiogram

_ ECS environmental control system

EMU extravehicular _obility unit

EV extravehicular

LEVA lunar extravehicular visor assembly

FCS fecal containment system

ITMG integrated thermal micrometeoroid garment

IV intravehi cular

IVA intravehicular activity

kHz kilohertz (thousand cycles per second)

LCG liquid cooling garment

LiOH lithium hydroxide

LM lunar module

MSFN Manned Space Flight Network

IOPS oxygen purge system

PGA pressure garment assembly

BASIC DATE May1969 ,__ CHANGE DATE Oct.1969 PAGE v



CSD-A-789-(2) I
APOLLO OPERATIONS HANDBOOK-EMU

PHA pressure helmet assembly

PLSS portable life support system

pos. position

POS primary oxygen system of PISS

press, pressure

psia pounds per square inch absolute

psid pounds per square inch differential

_sig pounds per square inch gage

RCU remote control unit

SC spacecraft

SSC space suit communication

SW. switch

TLSA torso limb suit assembly

telemetry

UCTA urine collection and transfer assembly

UTS urine transfer system

vlv valve

waste mauagement system

ZPN impedance pneumogr aph
T

AT change in temperature

AP change in pressure
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SECTION 5 ....

_4U

MALFUNCTION PROCEDURES

5.1 INTRODUCTION

5.i.1 The malfunction procedures encompass the recognition, diagnosis
and corrective action for system malfunctions. In most cases,
the crew is alerted to a malfunction condition by indicators and

gages. The malfunction analyses do not contain solutions; such
solutions are found in Mission Rules. The procedures in this

section cover significant single failures, and are not intended

to replace thedetailed Failure Modes-Effects Analyses published
in other documents.

_.i.2 The malfunction procedures are for use during Apollo missions

where an EMU having an SV 706100-6 PLSS (without a CO2 sensor)

will be worn. The procedures have been classified as (1) emer-

gency, (2) EVA, and (3) post-EVA.

_.1.3 For maximum safety, all emergency procedures should be memorized
so action can be taken immediately when the malfunction occurs.

The EVA procedures do not need to be memorized since they are
provided through voice communications, except for steps which

cover EVA procedures for loss of voice communications_

5.1.h The post-EVA procedures are designed to extract a maximt_m amount
of information on any observed anomaly, since the PLSS/OPS and
associated hardware would not normally be returned to earth

for postflight analysis.

5.1.5 The procedures and remarks are representative of a nominal _4U.
Values and.quantities which are characteristic of an individual

_4U, and which can be established only by testing the actual
]_4Uto be used in the flight, are underlined in each case.

BASIC _DATE May 1969 CHANGE DATE _ Oct. 1969 PAGE 5-1
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5.2 FORMAT OF PROCEDURES

The malfunction procedures are presented in a three-column,

logic flow diagram format. A description and use of each of
these coll_nS is as follows:

SYMPTOM The primary purpose of the symptom column is

to give "First Indication" of the malfunction

as received by either the crew or telemetry.

The possibie causes of the malfunction are o
indicated in this col,_n.

PROCEDURE The procedures COll_n presents a step-by-step

logic flow diagram of actions and decisions
used to isolate or correct a malfunction

symptom. The remote-event number symbols are
used to reference items to the "Remarks"

colllmn or to refer to other procedural steps.

R]_4ARES This column will include the following informa- i

tion : I

a. Amplifying additional remarks related to

the symptom, such as relief valve vents

at psid.

b. Amplifying remarks which relate to a deci-
sion and/or action items.

c. Explaining resultant system status or

operational capability after a failure has
been identified.

d. Cautions or warnings, as necessary, to

cover conditions that may exist because
of a failure.

r_

BASIC .DATE May 1969 : . .,CHANGE DATE Oct.1767 PAGE 5-2
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i

5.3 MALFUNCTION SYMPTOM_ FOR EMU USING PLSS SV 706100-6

Symptom Page

EMU 1 - Warning tone and low vent flow flag "p" ...... 5-h

2 -Warning tone and low POA pressure flag "0" ..... 5-6

EMU 3 - Warning tone and high 02 flow flag "0"........ 5-10

h - Warning tone and low feedwater pressure

flag "A" .......................... 5-12

EMU 5 - Warning tone with no warning flags ........ 5-i_

6 - PGA pressure gage <3.7 psid and apparently
stable (no warning tone) 5-16

7 - PLSS 02 quantity indicator abnormal reading .... 5-17
EMU

8 - PGA pressure gage >4.0 psid .... _ •....... 5-19

EMU 9 - Loss of pt_np noise .......... . ..... 5-20

EMU i0 - Inadequate cooling of crewman (diverter

valve - MAX. cooling) .................. 5-21

EMU Ii - EVA-I loses volce from MSFN (EVA-i
has voice from EVA-2) ............... . . . 5-23

EMU 12 - EVA-I loses volce from MBFN (EVA-I

does not have voice from EVA-2) . . . . . j .... . . . 5-24

EMU 13 - EVA-I loses volce from EVA-2 (EVA-I has
voice from MSFN) .......... _.. ...... ] 5"26

EMU lh - EVA-2 loses VOlCe from MSFN (EVA-2

receives voice from EVA-l) ............... 5-28

EMU 15 - EVA-2 loses volee from MSFN (EVA-2

does not have voice from EVA-l) ............. 5-29

EMU 16 - EVA-2 loses VOlCe from EVA-I (EVA-2
has com_. with MSFN) .................. 5-31

EMU 17 - Loss of voice comm. with EVA-l, EVA-2,

or MSFN (two-man EVA) (comm. restoration procedure) . . . 5-33 '

_4U 18 - EVA loses voice from LM 5-34

BASIC DATE. May 1969 'i __ CHANGE DATE °Ct',1969:PAGE_-_
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Symptom Page

EMU 19 - LM loses voice from EVA ............. 5-36

EMU 20 - GT8168P/GT8268P PGA pressure <3.7 psid and
apparently stable (no warning tone) ........... 5-38

EMU 21 - GT8168P/GT8268P PGA pressure >4.0 psid ...... 5-40

EMU 22 - GT8182P/GT8282P PLSS 02 pressure abnormal .... 5-41 ..

EMU 23 - GT8182P/GT8282P PLSS 02 pressure <800 psia
(pre-EVA) ................... ..... 5-43

EMU 24 - GT8182P/GT8282P PLSS 02 pressure <350 psia
(post-EVA) 5-44

l

EMU 25 - GT8110P/GT8210P feedwater pressure <1.8 psid

(no warning tone) .................... 5-45

EMU 26 - GT8154T/GT8254T LCG H20 temperature >68 ° F !I

with diverter valve in MAX. cooling ........... 5-47

27 - GT8196T/GT8296T LCG Ho0 AT >ii ° F (MAX. "
diverter valve position) • _ .............. 5-48

EMU 28 - GT8140C/GT8240C PLSS battery current

>3.0 amps " 5-50

EMU 29 - GT8140C/GT8240C PLSS battery current

<2.3 amps (no warning tone) ............... 5-52

_4U 30 - GT8141V/GT8241V PLSS battery voltage

!16.0 Vdc (no warning tone) ............... 5-54

!

EMU 31 - GTSITOT/GT8270T 02 temperature <38 ° F I
(no warning tone) .................... 5-56 i

EMU 32 - GT8170T/GT8270T 02 temperature >52 ° F I
(no warning tone) .................... 5-57

BASIC DATE.-- May 1969 CHANGE DATE Oct. 1_69 PAGE. _-3(a)
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SYMPTOM PROCEDURE REMARKS
i r I r -

EMUI _ J EMERGENCYPROCEDURE

I

j _ 2_1 31 ,_ooPsreb-_lates
Warning tone ON • Cycle i@!Actuate
and low vent m Fan OFF/ON FAN at 3.7 -+ 0.3

S_qTC_ --P 0PS psid.

flow flag "P" J Low vent flow O_F INAD- @i0pen A full 0PSflag CLEAR YES K VERTENTLY will provide
after i0 sec purge valve a miniml_m

_tuatlng par_m- NO operation at

eter: k _ 8 ib/hr flow

Vent flow J _ at 50° to 80 ° F<_.oto_.3 EVA PROCEDURE i_et temperature

acfm for >5 .... 5J" _ with purge valve

I open.G_BI_OC/
Possible causes: FAN 91..._ STB2h0C

a. FanOFFor J i ClRCDIT "_ES PLS$ batterydegraded FAILED , current
_<l.1 amps

b. Battery J i

degraded _NOI";&z j j'_. aiehP_ A? EVA PROCEDURE

d. Low vent J GTBIhOC/ _ • Fan OFF/O_
flow sensor GT8240C Y_S GTS140C/GT82_0C
failed on or PLSS Batt. Curt, PLSS Batt. Curr

shifted set I >3.0 ampspoint -- <_l.l amps
while fan OFF

e. F1 .... J _NO NO YESstrletlon in

_ _o_t 1oi 91
ioop J FAILING GTSI41V/

BATT_Y GT8241V

J CAUS_ FAN _ PISS Batt. Volt •DEGRADATION <16.0 Vdc

I _s 81
J FAN

j DEGEAD_

I
i

I
I
i
l
I TO Step iiNext page

J
i
I
I
i

BASIC DATE. May 1969 CHANGE DATE OCTOBER1_9: PAGE 5-4
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SYMPTOM PROCEDURE REMARKS

J POSTEVAPROCEDURE(continued)

I
I

• Law Vent Flow Sensor Check

J • Repress LM• PLSS 02 - OFF

I • OPS 02 - OFF• Doff Kelmet an(].gloves

• Disconnect OPS and

I purge valve• Connect blue 124ECS and

red PGA Gas Connectors

I .Couuect re_ _ ECS _ i_blue PGA Gas Connectors ' _ VENT FLOW S_SOR

• Activate ECS <30 sec I _FT_D SET POINT OR

Low vent flow flag "P" i FAILED CL06_)
YmS

l _0

J HIGH POA _, OR FAN PERFOR-MABCE DEGRADED, OR SHIFT IN
LOW VENT FLOW S_SOR SET

I POINT

i
I
I
i
I
I
I
i
i
i
I
I
I
f
I
I

I
E,AStC DATE May/1969 CHANGE DATE OCTOBER!.%9 PAGE 5-5
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, i

SYMPTOM PROCEDURE REMARKS

• IeMu 2: EMERGENCYPROCEDURE

I

' ®Warning I OPS reguulates

tone ON I at 3.7 -+ 0.3 psid.

and low ! _ ,@ Actuate

PGA pres- I 0PS
sure flag I
"0" Low PGA

I pressure flagCLE_S _

parameter :
I:_A Pressure

<3.25 I LOWt 0.15 psid PGA PP_S.

S_SOR

FAILED ON

IPossible e&.... EVA PROCEDURE

I d
a. _4U leak 3 I • Verify PGA

pressure g_ge and • Verify PGA

b. Low PGA GTS168P/GT8268P ! pressure gage and

Pressure sensor PGA pressure _ GTSI68P/GT8268P

failed ON >3.h psia and PGA pressure

shut off OPS ' i >3.10 psla
• c PLSS 02

regulator I !
shinedset POSTEVAPROCEDURE

point or [ t
failed closed

I_ • Bladder
Leak Check

[ • H20 shutoff and 6JI relief valve - CLOSED FE_DWATE_

: • OPS - OFF, then ON BLADDER LEAK,

0R DRAINLow PGA pressure flag _ CONNECTOR
CLEAN while OPS is OFF YES LEAK

I no

I • EMU Press
Integrity Check

- • Repress 124

I "'OPS 02 - OFF [

I .P sso2 i
Supply - OFF

I integrity OK --YES

I _o

I
r

To Step 8 To Step 9

_ Next page next page

I , ....

BASIC DATE., May,_1%9 • .CHANGE DATE , OCTQ_ER1969 ._ , PAGE"" _ 5-6



CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

J POSTEVAPROCEDURE(continued)

I
I
i J 13--

@ PGA/PLS8 Press. Doff PLSS 0 2 .-

j Integrity Cheek PLSS m Quzmtlty
Indicator

_ Dis eonneot OPS

_then OFF

Integrity OK

J _ HO LEAK @ Reehs.TgeBETWEEN PLSS 0 2
OPS SHUTOFF

@ PGA Press. _A

J Integrity Check !

J @ Cc_Inect
to PCA

• Dis cm_ue ct

I Pr-_S Hoses

YES

J_ P_8°2 iSHUTOFF VLV. _--_

PGA AND PGA

J i

J • DEGRADED @ Pressu1_ze
PRESS. _UL. 02 Vent Loop

J •RECORD GTSI6BP/
C_826_ PGA PRESSURE • Depress blue PLSS gas

I OR • CGh_IECT BLUE cor_.e_bor to v_t PLSSPLSS GAS CO]_[RECTOR • Release blue PI_S gas
TO OPS PRESSURE connector

I REGULATOR CHECKOi_ • PLSS 02 - ON, thenSTOWAGE PLATE

l •PLSS 02 - ON OFF after 5 m_n
ODepres8 blue PI_S

• RECORD gas connector J

l GAGE pRES81JRE _ Verify PLSS 0 2 f1_YES

j _0 i

I TO Step 18 To Step 2h

Next page Next page

I
J
i
l

/___

I
BASIC DATE May 1969 CHANGE DATE OCTOBER1969 PAGE 5-7



t

CSD-A-789-(2)

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

POSTEVAPROCEDURE(continued)

I
I

_ J @ Connect PISS 02

j Bottle t_ LM ECS YESGFB589P P_ , T--

Recharge _ess.<lZZ psi

J EO i

I
1

! J
Do P_

J 02 Quantity PRIMARY 02
Indicator PRESS

J stud GTeI82P/ _ SENSOR FAILEDGT8282P PLSS YES (COMMON• xDuc_)
02 Press

I agree

l I I
I _ _ J

PLSS 02 PLSS S2 GTeI82P/ST8282P PLSS

I PRESS. E,EG_. QUANT. _ 02 Press. or GF3589PFAILED C_)SED I_DIC. pI_S Recharge Press.

i FAILED stable 50 mln
afZer r eehaxge

I

I I • Pressurize 02 VenZ Loop YES IN0
• PLSS Gas Connectors to

be stowed in stowage plates

I " PIZS O2 - SN 26_ LEAK ABOVE

J GT8182P/G_f828SP pLSS 0 P..... _ES PLSS 02 SHUTOFF j

or SF3589P PLSS Reehar2e VALVE

Press. decay after 5 rain

I E0

t

I To Step 27 TO Step 28Next page Next page

I
I
I
I
I
I
I
I

I
BASIC DATE May 1@69 , CHANGE DATE , OCTOBER1969 PAGE 5-8



CSD-A-789-(2)
APOLLOOPERATIONSHANDBOOK_MU

i

SYMPTOM PROCEDURE REMARKS

J POSTEVAPROCEDURE(continued)

I
I _
J • PZ_S/pGA Press. LEAK _ PL6SO 2Verification SHUTOFF VI,V. AND PI_S =

I • PLSS 02 - OFF 02 PRESB"I_JZ_TOH
• Connect blue PLSS

OPS Hegulator Press.
J Gas Connector to

Checkout St ows_e

J Plate• PI_S 0 2 - 0H _0_

I _eckout Gage Press.
<_.2 p_ _i_ HIGH 05 USAGE

-- YES

I i

I
I _'pRIMARY % PRESS.

REGULATOR REGULATING
HIGHER THA_ PRV
CRACKING pRESS.

I
I
i
I
I
i
I
I
I
I
i
I
i
I
I
I
I
I
I

BASIC DATE May 1959 CHANGE DATE OCTOBER1969 PAGE 5-9



; CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU3 EMERGENCYPROCEDURE

ON and hl_h LOW PG_

02 flow pressbs.e

flag "0" )" _ES " I

parameter :

PLSS 02 flow • PLSS C 2 • Actuate

:.0.50 to

O. 65 ib/hr I Indic. I I J
for >5 see decressing

NO ....Possible_: -- EvA

a EMU leak HIGH 02 • Bladder

b. Prim_ 02 FLOW SENSOR ---

pressure • H20 shutoff
regulator

regulatin_ and relief

higher than val_e - CLOSED _i LFEEDWATER

• OPS - OFF, then ON BLADDER LEAK,
PRV cracking ---- OR DRAIN

prpssure High 02 flow flag CONNECTOR

c. High 02 flow - CLEAR while OPS is OFF
sensor failed

on i NO

• _ Press.

Inte_ity Check

• Repress LM :

• OPS Of. - OFF

• pISS C 2

supply - OFF

Integrity O.K.

TO Step 8 TO Step 13
Nelct page Next page

BASIC DA.TE May ,1969. .CHANGE:DATE 0CTOBER,,,-,1969- •PAGE • 5-I0



CSD-A-789-(2)

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

I POSTEVAPROCEDURE(continuedl

I
I
I _ '-J• PGA/PI_8

Press. Integrity HE_

J Check OPS SHUTOFFVALVE
• Disconnect OPS PGA

I • Purge valve -
CLOS_

• pISS 02 - 0N, i

I _ooo_Inte_rlty OK

j • FGA Press. LEAKIntegrity Check '_ HIGH 02

I • Co_ect ECS J FLOW SENSORto PGA J AND PGA
• Disconnect

I Integrity OH

I IHO
I I_ _

I wu _--
PGA GTSI68P/
LEAK G_8268P

I PGA Press,<_. 5 psia
I

I _H0

J PRIMARY 02 PRESS. HIGHREGULATOR R_rLAT ING 02

HIGB_ THAN _v USAGEi CRACKING PRE33.

I
i
I
I
I
I
I
I
I
I

l ...............

BASIC DATE May ].969 CHANGE DATE OCTOBERI969 PAGE 5-I1



CSD-A-789-(2)

APOLLO _OPERATIONS HANDBOOK-EMU

sYMP'TOM PROCEDURE REMARKS

Etau4_ EMERGENCYPROCEDURE

and low feed-

water pressure Is fee_water @If additional

flag "A" alve _PEN cooling is re-
quired, actuate

OPS and open
ge valve

@1Diver ter

, ve L;I
I valve - OPEN

EVAPROCEDURE C)

The heat load should
be maintained during
the first 5 rain since

_ctuating _ _ the objective is toparameter: dry-out the sublima-
Feedwater pres- @4Sublimat or _ I tor

sure <i._5 restart J SUBLIMATOR

BREAKTHROUGH
-+ 0.15 psia @ Feedwater

Possible causes: valve -CLOSED

a. 8ublimator • PLSS diver- A

bres_gthrough ter valve -
MAX. c _oling S

detent 7_b. H20 separator •,After 5_ rain,

blocked PLSS d[verter GTSI96T/GT8296T

valve - MIN. LCG H20 AT " "
c. Depleted feed- cooling

water • Feedwaher >15 ° F for

reservoir valve - >5 min and
OPEN GTSllOP/GT8210P

feedwat er press-
d. Blockage Low fe_water

between pressul.e flag ure <1.3 psia
feedwat er CLEA_ _.fter

bladder and _h min

pressure NO
Xdueer

e. Feedwat er

pressure 1sensor

failed on

f. Feedwat er J

valve CLOS_

j POSTEVAPROCEDURE
I

I
J TO step 8

Next page

I
I
I

BASIC DATE May 1969 CHANGE DATE OCTOBER1969. PAGE 5-12



CSD-A.789-(2)
APOLLOOPERATIONSHANDBOOK.EMU

SYMPTOM PROCEDURE REMARKS

J POSTEVAPROCEDURE

I
I

backside of

I Fla_ CLEAR Feedwater Jbefore ea_oin Bladder tT_

press. _ 02 Vent Loop

I >1.6 psl_ P • Connect LM

J ! Ba¢ %o pLSSVent Co_e etor

J _WATER pRESS. • Hoses dis-
TRARSDUC_ connected J

I FAIL_ ON from I_AFeedw_ter

J expelledthrough Vent

i uJ _,cto,BLOCKAGE BETWE_ J

j BIADD_ AND _" YES NO
_'J_Ut_AT_ PRESS.
TR_SDUCER

I • Cc_mectLM W_te M_.
Bag to Drain

I 12_ Connector j
Drain H20 or

I r_uWAT_ v-- jRE_OIR TES 02 e'Xl_elled

DEPLOre) from H20 Drain
l Cannector

I
S_KK_OR

I
I
I
I
I
I
I
I
I
j _-_

I
BASIC DATE May 1969 CHANGE DATE OCTOBER1969 PAGE "5-13



_" CSD.A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU5 i EMERGENCYPROCEDURE

_0 _ TM and voice
Warning tone PGA pressure c_ications
with all warn- Go to Step 5 shol//d be used
ins flags _ sere <3.40 /p e r 6

I psl. I _ ,- to aid inthls

determination.

>k.O to 5.3 After

acfm for goeE off, LOW PGA PRES- • Actuate OPS

>5 see chsx_ge posi- SURE FLAG

tion of mode FAI_ CLEAR
PGA pressure select switch

>3.10 to 3._0 m_aentarily

PLSS 02 flow _0=_---_s,.
>050to065 ____
ib/hr for H

>5 see _ TD_RARY rONE

Feedwater CTIVATION

pressure
>1.30 to 1.60

psia

I LOW treNT I Ob .... PLSSPossible causes: FLOW FLAG 02 _/ant.

L FAIL_ CLEAR 1 Indic. fora. Tone failure indication of

b. Low vent flow _ high 0 2 flow

pressure i_dlcated

Go to Step 3

d. _igh PLSS P_e 5-4 No

0 2 fl_i"

e. Low feed-

water

pressure

[ COOLING IS RE- I i_ relief valve -

I ; ef 1I IPURGE VALVE

TO Step 17

Next page _ NO

15 Diverter]

.s/?2?2;
w_lve -

BASIC DATE May 1969 CHANGE DATE 0CTOBER:1969 PAGE 5-14



!

CSD-A-789-(2) _---_
APOLLO OPERATIONSHANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

I EVAPROCEDURE

I
I

GT8296T

I LOS%0 _wFE_WA_ Go to

dT >15 ° | PRESSURE -_ Step 6

I for >5 min YES FLAG FAILED Page 5-12
and GTSIIOP/ CLEAR
GT8210P feed-

j water pressure
<1.3 psia

NO

I

O!H20 shutoff

I and relief
valve - _ARNING

TONE

CLOSED for FAIL_)

I 5 rain with (CAME ONdiverter
WHEN T_RE

j valve in WAS NO
MAX. CAUSE )

Low feedwater

J press%tre fla_ Y-
"A" YES

F_DWAT_

J PRESS£_EFLAG FAILED

I c_

I
I ] POSTEVAPROCEDURE

C,a to

J Step 9Page 5-13

I
I
I
I
I
I
i
I

I
I

BASIC DATE May 1969 CHANGE DATE OCTOBER1969 PAGE 5-1.5



CSD-A-789.(2)

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU6 EMERGENCYPROCEDURE

PLES 02 pressure

PGA pressure i_ regulator regulates

gage <3,7 psid : eActu_te the _ . the PGA to 3.7 psid
and apparently
stable (with no OPS minimt_ if flow is

warning tone Does PGA 0.07 to 0.7 ib/hr.

and warning press, gage

flags clear) respond YES i
Possible causes; I NO

a. Gage shift or [
failure 2_

b. PLSS 02 I PG_ •PRESSURE
regalator GAGE

shift/ I FAILEDdegraded

c. EMU leak '[

I EVA PROCEDURE

t @ _Turn off
GT8168P/GT8268D OPS

I PGA pressure
r_ >3"7 psia YES i

I

I
I
I GO to

Step 5 on 4w
Page 5-6

I
I
l
I
I
I
I
I
l
I
l
I
I
I

BASLC DATE. May 1969 CHANGE DATE " PAGE 5-I6



CSD-A-789.(2)

APOLLO OPERATIONS HANDBOOK-EMU
i

SYMPTOM PROCEDURE REMARKS

EMU7! EMERGENCYPROCEDURE

I

j i_ Stu/_met&bOlic

PLBS 02 Low PGA _Actuate load plus
QUANTITY pressure flag "0", OP_ allc_le

IXDICATON ----e oT PGA pressure YES- ENU lea_age

&bnormLl g_ reds topsides &pprox-
reedlng <3.7 psia and lmmtely 0.25 lb/

J d ..... f_ _ , hrO 2"Without makeup

I NO YES High 02, this will
02 flow

Possible causes : I, flag "0" reduce PGApressure to

a, PI_S 02 J J 3psla in

NO approximately I
quantity 3 rain.

indicator I ---- --_,_led EVAPROCEDURE "

b. _ leak _G l
c. PI_S 0 2 I o to Step 5

pressure ___ Page 5-6

Xducer [
failed GTSI8_/GT8282P Q

d. PLSS 02 PLSS 02 pressure 'YES

re_tlat or I abnormal OPS regulates .regulating reading at 3.7 -+ 0.3 psid.
out of spec.

e. High 02 I NO
usage

_------ POSTEVAPROCEDURE _-_ :

@ Recharge • Connect PLSS 02 Bottle
PI_S 02 to LM ECS

Does G_89P PLSS Recharge Press.

a_ree with GT8183_ tGT8282P YES

J NO

I
PI_S 02 G_!_I82P/ -- _ •PLSS 02 shutoff

J Quantity = GT8282
Indicator YES PI_S 02 PRESS valve - OFF

J shows re- FAII_
charge

I
I

NO PLSS 02 PRESSURE

I XDUCER FAILED(COMHONXDUCER

l
J TO Step 12 To Step 13

J Next page Next page

I
I
I
I
I

BASIC DATE May 1969 CHANGE DATE OCTOBER1969 PAGE 5-17



CSD_A-789-(2}

.APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

J POSTEVAPROCEDURE(continued)

I
I
j_21 , __

PLSS 02 QU_TITY • Recharge

I INDIC. FAILID PI_S 02

I
I
I _ bEAK BETWEE_GF3589P PLSS

l lRecharge P .... . PLHH 02 SHUT-
stable after _ OFF VLV.

50 min YES HIGH 02 FLOW

I i O_OHN
" NO

LEAK UPSTREAM

I, OF PLSS 02
SHUTOFF VLV.

I.
I
I
I
I
I
I
I
I
I
I

I
I
I
I

I
BASIC DATE. May lC69 OCTOBER1%9. 5-18CHANGE DATE PAGE



CSD-A-789-(2)

APOLLOOPERATIONSHANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU8 J EMERGENCYPROCEDURE

I

PGA pressure J High 02 flow • Actuate OPS PLSS 02 PP_S. resulator re@_-
ga_e - r ' _' REGUL. FAIL_ latea to _.0 psld

>_..0 psid I flag "O" _ _ma74_ to PGA.
(slier 5 _ec) _ OR BI{IFIBI)

_T POINT FGA pressltre relief
valve cracks at

J NO _.5 to 5.5 psid.

Possible e_es : ,mJm--m -- _ m -- -- m --

_.nag_ator J EVAPROCEDURE ®
or shifts The PLSS 0 2

set point Does GT8168P/GT8268P iHl_ IN pT.q$ 02 shutoff valve

I PGA Press. agree with "b. PGA pressure PGA Press. Gage y_ REGULATED PRESSb_ shoUld be closed
gage fails if possible. If

admit ionel mobil-

J ity is needed,

NO "L open purNe valve
to reduce PGA----_----_------" pressure to

POSTEVAPROCEDURE >s._psld.

i 6_1 _ i
I • Connect blue PLSS GTSI68P/GT8268P

Gas Con_eetor to

OPS gegul. Check- YES_ PGA PRE_8. F_LED

J out Stowage Plate
Does 0PS gage egree

_Ikh _A Eage

j No
I _ _Ap_O.
j GAGE FAILED

I
I
I
I
I
I
I
I
I
I
I
I

I
BASIC DATE May 1969 CHANGE DATE OCTOBER1169 PAGE 5-19



CSD-A-789-(2)

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM J PROCEDURE REMARKS

EMU9 J EMERGENCYPROCEDURE

I
I

a. Pump switch • Actuate OPS

OFF J and openpurge valve
b. Power failure

o. openReu t ,, EVAPROCEDURE
connection

_._ ,alamoI J JoT81_oc, 61
GT82_OC

J P_4P MOTORPu_p switch k PLSS Bart. YES _ FAILED
ON YES Current

J <1.9amp j (OPENCIRCUIT

I L '°
I TPUMP SWITCHED PU_ SEIZED

OFF OR SLOWED

J POSTEVAPROCEDURE

j Is RCU Colmection _ MAIN POWEB FAILED
properly hated

i

I NO

OPeN RCU ZO_[I_ECTION

I
I
I
i
I
]
I
i
I
I
i

I
BASIC DATE May 1969 CHANGE DATE OCTOBER1969 PAGE 5-_



CSD-A-789-(2)

APOLLOOPERATIONSHANDBOOK-EMU
i

SYMPTOM PROCEDURE REMARKSI
EMU10 J EMERGENCYPROCEDURE

I
I o

cooling trap for trap must be per-
of erew.um 5 sec @Jlf additional

GAS IN WATER cooling is fozlse_ by another EV

(diverter I Cooling ira- YES- TRAN_0RT LIE needed, actuate crewman. It cannot

valve - M_. proved with- 0PS and open Be self-acco_plished.
cooling) in S mn purge valve

go t

m_mlu.
Possible causes:

EVAPROCEDURE
a. Thermal lesk

h. Pump degrada-

tion or flow m

Irestriction

e. Gas in trans- |

port water I
line

degraded GO to Step 3

I GTS196T/GT8296T COOLANT FLOWLCG H20 _T RATE

>11 ° F YES "_ DUE TO DEGRADEDI
GT--615hT

LCG H20 P_STRICTI 0_ I ,Im,-

I tempo <h.5__° F HEAT LEAK I

GT815hT/GT825 hT

LCG H20 temp.

>68° F and i'E...S
OT--'6196m/ST8296T

LCG HsO AT<5 ° F 1O J

• Check LEVA

_NO position,

latch, and
Interface

Collar and

J 9m adjust asEXCESSIVE _ _ required III
TH_

J INSULATIONLEAK INTO _J Feel cooler _o _AT LEAK

1 i,o t
I
J To Step 12Next page

I
I
I

I
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,_ CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EVAPROCEDURE(continued)

I
I
I @ISuhlimator restart The heat load should

be maintained during

I @Fe_dwater valve - CLOSED the first 5--rain• PL_S diverter - MAX. cooling since the objective

i @After 5- rain, PLSS diverter is to dry-out the

in MIH. cooling position sublimator.
• Feedw&ter valve - OPE_

I GT81_hT/GT825_T LCG H20 temp. _ES Z strBLIMATOR
<68 ° F after __ min BREAKTHROUGH

I i NO

I
I

I j !
I SI;BLIMATOR DEGRADED OR ,

_EDWATEB FLOW RESTRICTED i

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

BASIC DATE May lq69 CHANGE DATE OCTOBER1969 PAGE 5-22



CSD-A-789-(2)

APOLLO OPERATIONS HANDBOOK.EMU

SYMPTOM PROCEDURE REMARKS

EMUii J EVAPROCEDURE

I
I

Ev,-ll.... i _ j jvoice fi'._

(see . Does EVA-2 re- , IJ • Does EVA-I • II • @ Set EVA-I
"A_tio_ | celve voice [ES have side- YES Mode Sel. Sw.

| from MS_ tone at "B"con_tlons"

below) [ • Set EVA-2

j NO NO Mode Sel.

Sw. at "A"

_di,ioo_ N N
i. Dual EVA FAILED RCU "A"

g

I

EVA-I has J volume con- Does EVA-2
2.

Voice frown trol to max. _ receive
EVA-2 | voice from

I Comm. restored EVA-I
YES

Possibl ........ J 7J NO _N0

I EVAl.,.a. LM or MSFN VOLUME CONTROL

failed • TURNED TOO LOW EVA-I R/T RELAY

"A" J K-I FAIL_ OP_b. EVA-1

vol_e con- | IN BOTH )ODES,
OR TRI_ "A"

trol tursed | SECTION FAILEDtoo low I
C. EVA-I R/T |

Relay K-I J
failed

closed in J 9 I 'backup mode
EVA-I R/T RE- I

d. J I
Triplexer "A" LAY K-I FAIL-
seetlon failed ES CLOS_ IN !

NODE "B", OR

e. EVA-I "A" Re- I m "A" RECEIVER
ceiver RF RF SECTION

section failed I FAI L_)
f. EVA-I Tri- I

plexer "A" ]section, "A"

Receiver, or

R/T Relay K-I

fai_odope_i.I POSTEVA PROCEDUREboth modes

g. EVA-1 "A" Re- j lOJIceiver audio

section failed i • Swap EVA-I RCU
with EVA-2

h.Re°°iver""IRCU volume

control failed| EVA-I receive on RC_ "A" RCU

I "-_ VOL[Q4E CONTROL

"A" Receiver YES FAILED

_A-1 "A" RCVR

J FAILED

I
I
I

I
BASIC DATE May 1969 CHANGE DATE OCTOBER1969 PAGE: 5-23



CSD.A-789-(2)

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM J PROCEDURE REMARKS

Itau12_ _ J EVA PROCEDURE

I
I

EVA-I loses i_

voice fr_ IMSFN (see Does EVA-I have II
"Additional r sldetone YES

conditions" I
below)

 ditio]J JI EVA-I set Mode RCU MODE SELECTOR

conditions: Sel. Sw. In"A" DUAL CONTACT "A"

I position WAFER FAILEDi. Dual EVA Ccm_a. restored
I

With MSFN _ESS. EVA-I does NO
not receive

voice from

_As I d _
D EVA-I se_; Mode • EVA-I Mode Sel. Sw.

I Sel. Sw. in in Pos, "B"position "B" Q EVA-_ Mode Sel. Sw.

i_ Pos. "A"

I Does EVA-I hear ItPossible causes: sidetone y_
NC

o_rler 61 ijfailed

I-• EVA,/ PLSS

fan - OFF RCU _DE SELECTOR 'tAt'
_', b. RCU mode >5 see

sectionSelect°r"A" I WAFE_ FJZTT._n
failed EVA-I helm |

warning tone YES

e. RCU cable I
failed NC

d. fr imary I
dual c_m.

ragul_t°r 1 8_ 91
f_iled

• EVA-I low

e. PLSS eleetrl- I vent flow RCU J-3cal l_abilical fla_ "_" PIN 8
while fan FAILED

failed I is OFF
f. Antenna or

t

triplexer _ m _Y NO

common port

f_iled _S

g. J-3 Pin 8 To Step 16 To Step 13 TO Step 18

failed I Next Pa_e Next Page Next page

i
i
I
i
I
I
I

I
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CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

I POSTEVAPROCEDURE

I

I 91 swap EVA-1
C_. Ca--Tier

with EVA-2 1_COelL. Yes
restored I EVA-I _.

J No CABRI_ FAILED

i
r

I ED F=I jHARNESS FAILED RCU with
EVA-2

stored in Mode

I Sel. Sw. Yes RCU MODE SE-Pos. "A", "AR", J _ LECTOR DUAL_ CONTACT "A"

and "B" WA_ FAI_

J .°

I j
j PRI/Dt_L CC_4M._- R_GUL. FAILED

I
I

PLSS ELEC-
connect to TRICAL J
LM electrical
_bilical UMBILICAL

J FAILEDCo_g_. restored
YES

I _.o

J • Swap EVA-I

OFS with

J EVA-2
COmm. Yes _ EVA-I ARTE_NAOR CABLE FAI_

restored
No

I
I

J EVA-I TSIPL_-C(_ON PORT

J FAILE_

I
I
i

I
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._ CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

" JEMU13_ EVAPROCEDURE

I
I

- _vA-11.... I _ j
voice from | • EVA-I set SCU
EVA-2 (See "Ad- r B/C vol_e to _ VOLi_ CONTROL WAS
dltional condi-i MAX. YES TUEN_ TOO LOW

tlons" below) I Comm. restoredNo
Additional

conditi .... I 31 4_

1. EVA-1 has l Does MSFN hear EVA-1 "B"voice from EVA-2 _Lad re-
ceive 'if(from YES- RCVR. AUDIO

MBFM ] EVA-2 SECTION FAIL_2. Dual EVA NO

Possible ' I

a. EVA-1 D/C " I
vol_e con- Does M',_FNre- = • EVA-2 switch EVA-2 PTT

trol set too ceive TM hut YES PTT 0FF/MAIN SWITCH WAS

low I no voi,;e from YES _ OFF
EVA-2 Comma. restored

b. EVA-I "B" NO NO

receiver Iaudi o

sootiooI J Jfailed

_, • EVA-2 Mode Sel. • EVA-2 go to
c. EVA-2 pTT Sw. -- Pos. "B" MOM. from MAIN.

switch was I YES _ESOFF COm. restored i C_. restored

d. EVA-2 R/T i NO NO
Relay K-2

failed Iclosed in

"A" position EVA-2 R/T RE-

] LAY K-2 FAILEDe. FM link CLOSED IN "A"

failed POSITION

f. Audio sec- i

tion of I
signal II_processor

failed I FM LINK _ To Step 12F_IED Next page
(continued on

next page) I
To Step 15

I Next page

I
I
i
I
I
I
I
i
I
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CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

POSTEVAPROCEDURE

I
Possible (:auses: I

,ooot_oe,_i _ i ,_g. PTT circuit • Swap EVA-2 i MAIN CONTACTS

in EVA-2 RCU RCU Irlth _ OF PTT SWITCH

failed I EVA-I J_ IN EVA-2 RCU
h. PIT circuit C_." FAIL_

in EVA-2 I remtore_ IYES IPLSS failed NO

i" EVA-2 C°''Icarrler " 15J
failed i_

J PRIMARY VOX • Swap EVA-ICIRCUIT IN Cc_m. Car-

EVA-2 PLBS i tier with 16_
J FAI_ EVA-2

EVA-2 CO_.

J j Cc_m. '-- CARRI_ FAILED
restored YES

I l
i J

AUDIO SECTION

J OF SIGNALpROCESSOR

i FAILED

I
I
I
I
I
i
i
I
I
I
I
I
I
I
I
J
I
I

BASIC DATE May 1969 CHANGE DATE OCTOBER1969 PAGE 5-Z/



/_, CSD-AJ89-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU 14' EVAPROCEDURE

EVA-2 loses Does E_A-I re- @IEVA-2 set EVA-2 "A" VOL-

voice from ceive voice _ RCU "A" vol- U_ CONTROL

M_SFH (see "Ad- from MBFN YES t_e control TURK_ TOO LOW
ditional con- | to M2LX.
ditions" below

I

J COZ_. restored yES

Additional J NO _ NOconditions :

J I/_ OR _FN • EVA-2 set
i. Dual EVA FAILED Mode Sel. Sw.

I at "A"
2. EVA-2 re- i

oe,.....iooI DoesEVA-2Lfrcm EVA-I have sidetone YES

 os.bl........I lED r
a. "A" vo llxme

co_tro_ I _turned too
low or failed • EVA-2 set

J 6_J Mode Sel.b. LM or MSFN Sw. at "B"
failed EVA-2 "h" RE- EVA-1 set

J CEIVE_ RF SEC- Mode Sel.e. _A-2 "A" Re- T!ON FAILED Sw. at "A"
ceiver RF i
section J EVA-I hss co_m.

failed l _ with E"IA-2
YESI

d. EVA-2 "A" J

J.°section trl-

pl....f_,ledl _N
e. EVA-2 "A" | EVA-2 "A" SEC-

receiver l TION TRIPLEXED
failed FAILED

I
I
1
J POSTEVA PROCEDURE

I

J • Sw_Lp EVA-I RCU
with _'A-2 RCU _wAfT

EVA-2 VOLUME C IRCLFET

I FAILEDEVA-2 c_. with MSFN ___.
restored YES

I
J EVA-2 "A" RE-CEIVE_ FAILED

I
I
I , , i

BASIC DATE May I'_69 ,CHANGE DATE OCTOBER1969 PAGE...._ 5-Z8



CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMUis' EVAPROCEDURE

I
I

EVA-2 loses 11

voice from Does EVA-I have
MSFN (See "Ad-

dit ional condi- sidetone y_s

tlc_s" belOW)

Additional J ROconditimus :

2. EVA-2 does I • EVA-2 set mode RCU MDDE SEL.
not receive sel, sw. in DUAL CONTACT

voice from "A" position "A" WAFER

EVA-I I MSI_ co_sm. FAILEDPossible causes: restored yES _

a. RCU mode J _O
selector

dual contact Ifailed h__ 5_
• EVA-2 set •EVA-2 mode

hE_o0ei mo_0el.....*....selector to "B" to "B"

sw_teh "A" •,EVA-I _ode sel.

wafer failed J Does EVK-2
hear sidetone YES- sw. to "A"

e. RCU P-3 Pin 8 K•

f_iled J

continuedon j 6_ 7_next page) • EVA-2

Fan OFF/ON RCU MODE SES.

I SW. "A" WAF_FAIL_ i
EVA-2 hear

I warning tone YES-
_0

I
EVA-2 low

HCU P-3 PIN 8

vemt flow NO I FAILE_

J warning
flU "p"

i
I
I
i
I To Step 10 TO Step 17 TO Step 12

J Next pa_e Ne_ E_ge Next page

I
I

I
I
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CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS
i ii II

EMU 151 J POST EVA PROCEDURE

I
I

o. P_Solec-j _ _
trieal _bil-

ieal failed @_EVA-2 @_VA-2 swap
connect to LM PiSS ELEC- OPS with EVA-I

e. EVA-S com. l umbilical TRICAL UMBIL-
carrier MSFN comm. ail ICAL FAILED

Comm. restored --YES

failed J I right y_s_i

f. EVA-2tri- _o JNo
plexer failed

electrical @_VA-2 s_r_p

harness Jfailed com. c_rrier EVA-S COMM. EVA-2 TRI-
with EVA-1 CARRIER FAILE_ PLE_R FAIL_

h. RCU mode I MSFN coI_.selector all ri@_it yES _

switch dual l 16_iO

and primary " !
contact "A"

wafer failed 1 -- 171 _RC

d8

i. Pri_llry/dl.lal • EVA-2 swap U MODE S£L.

...... I  A-1iulator failed j ELECTRIC_L PRIMARy CON-

" HARNESS FAI_ ._,: TACT "A" WAFER

J. EVA-S antenna I Co_. _all ri_ator cable in "A" and "AR" YES | i FAILED

failedI _o
PRIMARY/DUAL EVA-S ANTENNA

I

I
I
I

I
I
I
I
I
I
I
I

I II _ I i I

BASIC DATE • May_1969_ . CHANGE DATE ' OCTOB£R19,69_ - PAGE 5-30



CSD-A-789-[2)
APOLLO OPERATIONS HANDBOOK-EMU

i

SYMPTOM PROCEDURE REMARKS
i

EMUt6 _ EVAPROCEDURE

I

voice from _ @1 EVA-2
EVA-I (See set RCU B/C VOLUME

"Additional J, vol_e to COW_0L WAS

conditlc_s" !J MAX. Tu_ TOO LOW
below) Com.

I -restored. _

Additional I NO
conditions : j EVA j N N

EVA-2 has | • EVA-2 set l2.

coM. with | Does _FN have Mode Sel. ' EVA-2

_FN I c_. frcl _ES' Sw. to "A" J "B" RECEIVER

EVA-I • EVA-I set _" FAILED

Possible Mode SeE

causes: J Sw. to "B"
I

K. EVA-2 B/C | EVA-2/EVA-I i
vol_e con- | NO eo_m. all i

trol turn- | zi_ht YES

e_. t_ low j _O

Jb. EVA-2 "B"

receiver

• EVA-I

C. EVA-I RCU PTT J insure that EVA-_ EVA-2
switch I RCU PTT RCU PTT SW. "B" SECTION

turned OFF switch is ACCID_fTLy _/_PL_usa OR

J in MAIN K-R P_LAY
_. EVA-2 "B" SET TO OFF

position POSITI(N ANTRA SRC.
section tri- FAI I_
plexer or K-2 J

EVA-2/EVA-I
relay antenna |

comm. restored

section failed I NOCc_tinued next

@JEVA-1 set

J RCU PTr EVA-I VOXswitch to CIRCUIT OR

MOM. position RCU PTT SWITCH

I VOX SECTIONFAILED

J EVA-2/EVA-I
eo_m. restored yES_

POSTEVA PROCEDURE

I
I
J • EVA-] swap RCU

with EVA-2 EVA-I

SWITCH
cIRCUIT

J EVA-2 /EVA-I . FAILEDec_. restored YES-

i IRe
J TO Step 13

J Next page

BASIC DATE May 1969 CHANGE DATE OCTOBER1.969 ' PAGE 5-_1.



CSD-A-789-(2)

APOLLO OPERATIONS, HANDBOOK-EMU

S.YMpTOM PROCEDURE REMARKS

• J POSTEVAPROCEDURE(continued]I
I

(continued) i_ _VA-I ...... t
@JEVA-I connect to PLSS EVA-I PRIMARy/

e, EVA-I V0X " J %0 LM OJRCU mode sel. DUAL SIGNALcircuit or umbil _ eal • PROCESSORRCU I_'T" switch to "B"

Switch VOX l EVA-I/EVA-2 .... __ ._M set for F FAILED

section restored YES backup mode

failed NO EVA-I/MSFN m
comm. restored y_ _

PTT switch

@$rcuit _ I .....fail_d 16_ I

g. EVA-I pri-

ma_y/dual J EVA-I VOXIPTT
signal i CIRCUIT 'i

failedprocessor J . FAILED i

h . EVA-I VOX/FIT J
circuit l
failed

l J _i. EVA-I ccmmm.

carrier OIEVA-I :3wap EVA-I CO_. !

I e artier _ CARRIER Jfailed withc°mm" E;A-2 YES

J. EVA-I salt EVA-I/M_ F_ FAILED iI ielectrical

comm. restoredharness

failed l _0

@_ EVA-I SUIT "

J ELECTRICALHARNE_:S

i FAILE[I

I
I
I
I
I
l ..

I
I
I
I

I
BASIC DATE May 1'969 CHANGE DATE- OCTOBER'I9_'+ PAGE . 5-+2



CSD-A-789-(2)
• APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMUIzl J EVAPROCEDURE

I
I

J Reception of MS_N
Loss of voice 1 I 2 I 3_ Is disabled whileouter volule is in

EVA-I, Excessive • Outer volume full DECREASE.

EVA-2, or MSFN noise present control - EVCS RC_R A
DECREASE SQUELC_ FAIL

(two-g_n EVA) in headset OR LM PROBL_q

(c_. restorm- Ition procedure) I E£A-1/E_A-2 OR _ A
' cc,m.. OK

NO NO available fram EVA-I.
EVA-I c_nnot hear

,oss,bl.......I J _ _ I _
a. EVCS re-

eeiw_"A" I • Z_ore_se • O_er_olume_ 6_
squelch J appropriate J control IN- i
failure vol_o_e control I VOLUME CONTROL I

TOO LOW CREASE ! EMU data not avail-

I YES per lodlcally ih. LM %"_ "k" Coral OK _ to s_e if i able fr_a EYA-2.

: noise present I EVA-2 cannot hesr

failure J _ MSFN.

c. Vol_e con-

d. PTT switch

OFF or inter- J • PTT - OFF q • Outer volume

I q-
_ittent then _'_IN control- _i

e. VOX circuit | Con. OK INCREASE I

failure | J

_-_'_l_ I_."B", EVA-I

RCVR "C", 9J L3_
EVA-2 RCVR | FI_ ?JWITCn I T MOM VOX

! I
"B", or OFF OR YES CIRCUIT

EVA-2 XMTR I
"C" fuiled. INTERMITTERT C_. OK _ FAILURE

NO

"B"/RCVR "C"
st_Baed out-

put failure I

hEv_lor _ _ r
EVA.2 total ICOI_. failure • EVA i - EVA-I ]Q_TR B

i pos. "B" OR

i_ EVA2 _ - EVA-IRc_c
los. "A" : OR

• EVA 1 mode -

I J EVA-2 RC_R Bpos A NO YES OR
EVA 2 mode - _ Cccm. OK _ EVA-2 XMTR C

I "
C_. OK

I _i I"°I .

EVA-I OR

RCVR B/RCVR C EVA-2 TOTAL

SUMMED OUIT_T _AIL-
FAIL_qE URE (TNIPLEXER,

POW_ SimPLY,

j FAIIIOI_ _

1,.. , .
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_- CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMUlS_ EVAPROCEDURE

I
I

1EVA1......i0oiI
from I,M (see : J - Does EVA te-

l "Additlonsl cefve voice

below ) from MSFN

S- T°Step 12

Next page
Additional

conditions : 3_

i. Single EVA I @'EVA set }_CU i EVA "A" VOL.
"A" vol_le I CONTROL

" control 1.0 ' TURN_ TOoPossible causes: MAX. i LOW

a. EVA "A" vol- Cq_.

ume control I restoredturned too __ YES

lo. l|.0 j 61
b. EVA "A" re-

ceiver RF "J Q EVA and 124 EVA "A" RC_.
configure RF SECTION,section

failed Does EVA hear _ for "B" OR R/T RELAY
sidetone mode _K-I, OR I/M

c. R/T Rela_ K-I I ] FAIL_

failed Co_. ' #

J restored
d. EVA ant emls. YES

failed NO

_. e. EVA comm. _.... NO
carrier

railed j POSTEVA PROCEDURE
f._rip_.... _ d

common port Jfailed • EVA connect • EVA swap EVA ANTE_[NA

g. LM electrical I to LM _bil YES " otherOPSwithcrew_ FAILE_umbilical Comm. man
failed restored

(Continued next J [NO Co_.
l

page ) NO YESrestored

I EVAco_. _CARRIER
FAILED

J _ i EVA R/T RE-
LAY K-l, K-S,

L OR TRI PLEXER
J COMMON PORTFAILED

J

J To Step 15Next page

I
I
I
l
I
I
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CSD-A-789-(2)

APOLLO OPERATIONS HANDBOOK-EMU
, ., | ,

SYMPTOM PROCEDURE REMARKS

J POSTEVAPROCEDURE(continued)

I
Possible causes : J

( conrbin,_ed from I 12 I 13 Ipreceding pa_e) • _ Crewman

h. EVA RCU "A" J transfer to I24 ELECT.

Pilot' s Elect, t_BIL.

volmae clr- Umbilical FAILED
cuit failed

i. LM failed J CcmLwlth MSFN O.K. YES _EO

J. EVA "A" re- J
ceiver RF

section i_ I

failed I
k'_ CHE_ CO,g4.

h. PLSS electri- CARRIER FAILED

cal _uabillcal Jfailed

i. Primary dual J

for failed J • EVA connect • EVA reconnectm. EVA "A" re- to other PLSS to or_ginal EVA RCU "A"

j PLSS, swa_ VOLUME CIR-
ceiver failed YES _ RCU with CMJlT FAILED

C_. restored other erewa_n

J C_. restored YES _
NO NO

I

1,181 1,1 _
J LM FAILED Does EVA hear EVA "A" RCVR. RF

SECTION OR

J sidetone YES R/T RELAyK-I FA_

I no

I
I
I
I
I_ j j
J PRI./DUAb Did LH receive . I EVA "A t' RCVR.

CO_. REGUb. voice from EVA r OR R/T RELAY
K-I FAILED

j FAILED J NOl t
I
I
I
I
I

I
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_- CSD-A-789-(2)
A#OLt_OOPERATIONSHANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU19 EVAPROCEDURE

I

. ,,,.......icel ....i.o JDoe., E,
from EVA (see ' voice f_om MSFN have voice

"Additional = _ frc_ EVA

conditions" YES _s
below) " ""

j NO NO

conditions: J LM F;ILED • EVA insure EVA ECU PTr

i. Single EVA ECU PTT SWITCH AC-

J Switch in CIDENTLY SETMAIN posi- TO OFF
Possible causes: tlon

J Comm. restored
_. 124 failed _ YES_

Ib. EVA RCU PTT NO

switch

t_nea OFF l [C. EVA VOX cir-

cult failed I ; J7._._r ,
d. EVA "A" mode • EVA set

Ifailed RCU to PTT

e. EVA co_.

carrier Ifailed Co_sm. r .=sZored

f. EVA RCU VOX E0

circuit _ i

f_ledI 81 _ d
(continued next J
page) • EVA set "EVA "A" MoDE

Mode Eel. -lJ FAILED ON LM

Sw. to "B" FAILED

I mod_ CONFIG. LM

I Ccm_. restored _ FOR "B" MODE
YES

NO

L
POSTEVAPROCEDURE

I

• EVA check

I ec_e. using
other PLES/
0PS "

" J CO_. vith LM .
YES

I Eo

I
I iTO St_=p ii To Step 16 TO Step 15

Next page Next page Next page

I
I
I
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CSD-A-789-(2)

APOLLO OPERATIONS HANDBOOK.EMU

SYMPTOM PROCEDURE REMARKS

I
POSTEVAPROCEDURE(continued)

I
Possible e_uses: J

(C°ntinued fr_ J ll_'j_'A swap 12J
precediz_ page) i co_e. carrier EVA CO_L

8. EVA RCU mode I CARRIER
select "A" FAILED

wafer failed Cc_m. restored

failed

i. EVA triplexer J NO
oc_smon port

J. 8ult electri-

cal harness J @ X24 OR SUI_ O Swap RCUfailel ELECTRICAL EVA RCU VOX
HARNESS CIRCUIT @IEVA operates in:MAIJ

J FAILED FAIT'R_

J _ C_. all right

I

j @ EVA swap back @ EVA swap back
to original to original EVA VOX
RCU OPS CIRCUIT

FA_

J C_. restored _ Carom. all ri_t __
YES YES

J _0 NO d

I
1

EVA RCU "A"

J WAFER NODE EVA ARTEINASELECTOR FAILE_

I z_Lm ]

I
I

J EVA TRIPI_FAI_

II
I
I
I
I
I

I
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CSD-A-789-(2)

'_ APOLLO O PERATIO NS:H KI'_DBOOK_;EMU
f

• SYMPTOM pROCEDURE REMARKS
._ J

EMU20 J EMERGENCYPROCEDURE

3T8268P PGA U regulator regu-

_ressure <3.7 • _KPG_,, _ WP/_NING TONE _ Go to Step I lates the PGA

psid and pressure I_S FAIL_ Page 5-6 to 3.7 psid

stableapparentlY J i minimum if flow

(no warmi tone_ i _NI) is 0.0_ tO 0,7 lb/hr.

j _ • Monitor .
a. STSI68P/ PGA _"ess. YES _A Press. • Actuate OPS

GT8268P Gage ":3-7 =lP for i rain :;

failed J psia Is there a

b. PLSS 0 2 deoe.y i "_8

regulator J _ NI) NOshift/de- '

_ed 161 i
c. _MU leak • Flex arms

Does GTS].68P/ • ]

I GT8268P ?GA --
Press. respond YES

I : _NO t

GT8168_/

J GT8268_ FGA
[ PRESS. FAILED

I
J EVAPROCEDURE

POSTEVAPROCEDURE

I
r

I a _ I_ "
J , • Doff PLSS/ Go to Step 5OPS Page 5--6

I
i ITO Step i0

I Next page

I
I
I

I
I
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CSD.A.789-(2)

APOLLO OPERATIONS HANDEtOOK-EMU

SYMPTOM J " " PROCEDURE REMARKS

J POSTEVAPROCEDUREIcontinued)

I

J_• PLSS 02 Regul.
Verification

J •Connect blue PI_S
Gas Connector to
OPS Re_13_. Checkout
Stowe_e Plate

Press.>3.7 psld . 3-1]

YES- • PC-APress. Readout
Check

gO

12_ • Connect PGA to ECSHoses

02 • Don Hel_e¢ and _13J
SHIFT IN PLUS

Gloves

REGULATED PRESSURE SHIFT I_

I _8168P/(_8_Bp PGA GTS168PIFTess.<3.7 psla _ - _8_
constant YE_ PGA PRESS.

J _ _o CALIBRATION

J TRANSI_IT NOR INGT8168PIGT826_ PGA
PRESS. RE_DIJG

I
I
I
I

I
I
I
I
I
I
I
I

I
BASIC DATE May 1969. OCTOBER1969 5-39• : _CHANGE DATE _ . PAGE



_ CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU 2r, J EMERGENCYPROCEDURE

GT8268P PGA flag "O" (after _ • Actuate OPS _ S 02 PRESS.
Press. >4.0 . 5 see); _r YES PLSS 02 pressure

psid I GTeI82P/ REG. FAILED regulator regulates
GTeS82P PLSS i OPEN OR to _.0 psid maximum

i 02 pressure or i SHIFTED SET to PGA.
PLSS 02 quant. POINT PGA pressure

relief valve.
indic, decreas- cracks at

I in S rapidly I 4.5 to 5.5 psid.
NO

I EVA PROCEDURE O

po_oibl........I _ d _"PL_°2shut°ffvalve should be

a. Regulator I Does PGA Press. SHIFT IN PLGS CLOSED if possible.fails open Ga_e agree with _ 02 REGULATED If additional
or shifts GT8168P/GT8268P YES mobility is
set point PRESS.

I PGA Pre_s. needed, openb. GT8168P/ purge valve

i I:o 91 ruoo
Reduced mobility PGA PRESS. GAGE

I or hear relief _ FAILEDVlv. relieving I_ES Upon returning
to the LM, Steps

I 7 end 8 can be

 i,0 ....nectin_ the blue

I PLSS g_ con-

hector to theOPS pressure

I GTeI68P/GT8268P regulator checkout
PGA P_S. stowage plate.

I FAI_

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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CSD-A-789-(2)

APOLLO OPERATIONS HANDBOOK-EMU
l

SYMPTOM PROCEDURE REMARKS

EMU22i EMERGENCYPROCEDURE

I

_ t6oo_./h_
_81_/ I 11 2 ,etaholiclo4GT8282P Low PGA pressure flag "0" Actuate 01°8 lu$ allowable _J

PL_ 02 _ or PGA pressure ge_e reads [ea_ consuzes
<3.7 psla or GTBI68P/ , _pprox_mahely 0.25 lh/

pressure I GTB268P PGA pressure _r 0S . Without _keu_abnormal

i <3.7 psia and decreasing _ 22, this will reduce

NO !PSA pressure to 3 psi8
_ES-'-"High 0S in approxlm_tely 3 rain

I _ flow flag "0"

.0 ®I OP8 regulates
Po_._bl.c_e.: EVAPROCEDURE at3._to_.0Paia

b.EMU leak PT-_S 02 Que_tity Go to Step 5

I Indicator abnoz_maZ YES Pa_e 5-6e. _ PLBS 02 readAng

pressure

seBso_ f_ile_ I _0

d. PLS_ 02

Pr_s_e r POSTEVAPROCEDURE1regulator out

of spec. I

e.High 02 usage 61 @ Cc_-ect PLS_ 02

I Bottle tO LM ECS• Recharge PLSS 02 YES
Does GF3589P PLSS

I Recharge Press. agreewith GTBI8_ G_828_ i

I I"°'
I N ,_.I
i GC8182P/GTB,?.82P _ 02 pr-_S 0S P_BS,PLSS 02 Press. _ QUARTITY XDUCER FAIL_ l

l shows rechargeH0 YES j I_DICATOR FAIT_n (CO_ XDUC_)

I
l : • PLSS 02 shutoff :

valve - OFF

I i

I
I
I To Step 12 To Step 13Next page Next page

I
I
I
I

I
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CSD-A-789-(2)
• APOLLOOPERATIONSHANDBOOK-EMU

,, • "11 " ' " "_

SYMPTOM PROCEDURE REMARKS

POSTEVAPROCEDURE(continued)

I
I

GT/8182P/GT8282P : • Recharge

I PISS (_2 PRESS. - PLSS 02 -
• FAILle):

I . p

I LEAK BETWEE_ GF3589P

?LS8 02 SHUTOFF PLSS Recharge

J Press. stable_'LV. AND HIGH 0 2 4= after 50

i FLOW SENSOR : YES .minutes
NO

l, _ "

LF_KUPS_

j OF PLSS 02
SHb'fOFF VLY.

I
I

I
I

I

I

I

I

BASICDATE_ May,1969:_'i_.I...CHANGEDATE " OCTOBF_"%9:' ...PAGE --' . ' 5-42



CSD-A-789-(2) _

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU23 PRE-EVAPROCEDURE

I
?l o

&Z'8_.SEPPL88 PLSS 02 • Connect PL_ a) PL88 checkout
02 pressure I @/entity . L, 02 Bottle toYES b) >3 hours normal

<800 _ia [ Indicator
(pre-EVA) >3/_ LMECS 3--7 Btu/hr°Peratf Onmetabolieat1200

J NO OF3589P PSSS Pigs 02 load, plus allow-
i_in E_J leak_e,

Possible c_ses: Recharge _ QUANTITY •

Press. <800 YES INDICATOR
a. GTSI82P/ psla -- FA_

GT8282P

failed NO

b. Inadequate J

PLSS 02

for EVA GT8182P/

J _F_82_.P _BSc. C_c_ PLSS 02 PRESS.

02 pressure _.J FAILED

se_or J • Connectfslle_ PLSS O

J b°ttle2toLM_

GF3589P PLSS 6_

I Recharge INSUFFICIERT

Press. <80__0 YES _ 02 SUPPLY

J psla TO SUPPORT_o

I
i _,• Pressurize

i LM FLSS
Msnlfold
frc_ LM ESS

rech_e GF358_P PLSS

J pressure<_ 9¢14 YES RECHARGE
FAILED

I .o

J CO_RON PLSS0 2 PRESSURE

I SENSORFAILED

I
I
I
I
I
I
I

I



CSD-A-789-(2)

APOLLO OPERATIONSHANDBOOK-EMU
i i . ir i

SYMPTOM PROCEDURE REMARKS
" r i T

EMU 24 POST EVA PROCEDURE

?

VPISS O_ J PLSS C 2 @ Connect PLSSP Quant_ ty 0 2 Bottle @pressure <350 INSUFFICIHCT

psla (post-EVA)J Indicator to LM ECS pi_s 0 2 SUPPLY

GF3589P TO St_PORT A Provides enough 02

NO PLSS CONTING_CY for:

RecharEe _ TRANSFER TO CM
'_ Press.<350 a. PLSS checkout
: pela

Possible causes : b. 30-mln

a. GT8i82P/ l NO contingency

I transfer _tGT8282P , _ 2000 Btu/hr.failed

• Pressurize IM CO_40N PLSS

O_oeo_orpr--_jj PLss_=_o_d__s 02PRESS_
failed SENSOR

I Does GF3589P ILEDC. Inadequate m read >800 psid

PLSS 02

ehsmge for 1 _110
contingency

J PLss RECHARGEPRESSURE

j @ Connec:; PLSS
02 Bottle"

! to LM ECS

PLSS QUJ_NTITY

I Recharge INDICATORPress. <_35(] FAILED

1 psid

I I'°
PLSS 0 2 PRESS.

.

, J

I
I
I
I
I
I
I
|

- I i i i "[i i " i _ i ......

BASICDATE NaY !969 , CHANGEDAT_ oeTpe__9_' .PAGE_ .5-*_



CSD-A-789-[2)
APOLLO OPERATIONS HANDBOOK-EMU

II

SYMPTOM PROCEDURE REMARKS

EMU25 EMERGENCYPROCEDURE

I
I o
I '-J d ]_slmre wm_'z_-

£eedwater pres- - Low PGA pressure trig actuates at

sure <1.8 psid i - "0", Go to

(no warning flag or PGA = WARrinG TONE 1.45 _ 0.15 psld.

toue_ pressure gage YES FAILED _ Step 1

<3.4 psia Page 5-6 Q

l The heat load]_0 should be

mal_$talned

J durf_ the
Possible ...... _ _ 6_ first.lnce the5mtn

a. GT8110P/ J GO tO objective ISGTS_10P Low feedwater = WARNING
failed pressure YES TONE FAI_ = Step 1 to d-_y-out the

b. Subllmator J flag "A" Ps_e 5-12 subli_tor.
break%hrough

e. H20 me, at- I NO

ator blocked Jd. Depleted 7J

fee_er I Q If addlt ional
reservoir eooltn6 is

required,

e. Blockage be- I actuate OPS
tween feed- and open

water blad- purge valve

der 0rid pres- I
sure Xdueer ._'-'_.

f. Feedwater __"_-_ EV PROCEDURE
Xducer

g. Hish feed- j GT8196T/GT8296Twater usage LCG H20 AT PI_Srate CONTROL MODULE

I >15 ° F for FAII_D (LOW _ SUBLMTOR
h. Low PGA >5 mln and YES- _EJ_D_ATER m_I_ROUGH

pressure GT8110_ fGT8210P PRESSURE FLAG

J feedwater pres- AND TONE)t. Feed_ater sure <1.3 psia

valve CL0_

I .o

I • Sublimator restart

• Peedwater valve - CL0_

I • PX_B dlverter . MAX, eooltn6@ After _ mln, PL88 dlverker -

j MIN. eoollag@;Feedweter valve - OPEN

I
I
I To 8tep 12

i Next page

I
I

I
I
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CSD-A-789-(2)

_ APOLLO- OPERATIONS HANDBOOK-EMU

PROCEDURE REMARKS

POSTEVAPROCEDURE

!
PLSS 02 _ _ PLSS C 2 _ • C .... t PLSS

<114 ---_ii GF3589P TO SUPPORT A Provides enough 02

NO PLSS CONTING_CY for :
Recharge _ TRANSFER TO C_

Press.<350 a. PLSS checkout

Possible causes: psia b. 30-mi_

a. GTSI82P / NO contimgency

_AI transfer _%

GT8282P 2000 Btu/hr.

failed

b. Co.on pLS8 il • Pressurize LM COMMON pLSS

02P ..... !j PLSS Manifold O_PRESSUREsensor fr_ I_4 ECS S SORfailed

I oes GF35 LED
c. In_eq_te [ re_,i>8O0_ia

PLSS 02

contingency

cMtransfer to J J

II [i_P
PLES RECHARGE

, PRESSURE

Connecl; PLSS

to I_ ECS

J GF3589P PLSS 02
pi_S QUANTITZ

J Recharge INDICATORPress. <--350 FAILED
psid

I ,0

PLSS 02 PRESS.I l
I
I
I
I
I
I
I
I

I
BASIC DATE May, 1969 CHANGE DATE 0CTOBER1969 , - PAGE : 5-44



CSD-A.789-(2)

APOLLOOPERATIONSHAND_OOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU25 J EMERGENCYPROCEDURE

I
,I 0

o_l_op,==pI _ _ _ _ f.._.r11_z'e$g_e wl_n-fe edl_lit er pres-

sure <1.8 psld 1 Low PGA pressm-e t1_ _t;uld;es
(no yarning flag "0", or PGA WARNING TONE Go to 1._5 ± 0.15 pstd,I ktone) )ressure gage YES- FAILED _ Step 1

<3._ psla Page 5-6

I The heat iced

N0 should bemaintained

J dttr IDg the
Posslbl ..... s: _ _ _ first 5 mln
a. GTSll0P/ ' since the

°T821Sp I Low feedwater _ W_G ._ Go to objective isi 8%ep 1 to dry-out the
failed pressure YES TONE FAII_

b. Sublime±or J fls_ "A" Page 5-12 sublimator.
brem_Cr_hl_ugh

d. Depleted

fe_ter i O_If addltlc_al
reservoir cooling is

actuate 0PS

req_/red,

e. Blockage be- I

tween feed- j and open
wster bled- pUrge valve

der and pres- Jsure Xdueer

p_.s_ EVAPROCEDURE
Xdeeer |

g. High feed- I GTSI96T/GT8296Twater usage LCG H20 AT pISS ALA_
rste CONTROL MODULE

I >15 ° F for
b. Lov PGA >5 mtn and YESL : FAXLED(LO_ = _LI_ta_ORr_uWATER BREAETHROUOH

pressure OTSIIOP/GT8210P I_ESSVaB FLAG

feedwater pres- _ TONE)i. Feedwater sure <1.3 psla

w_.ve CLOSED

J -- so I

• b'ubl_tor restsr±

• Feed_ter valve - CLOSED

J • PLSS diverter - MAX, co01iag• After 5m_n, PLSS diverter -

I I _R. cOOling
• ;Feedw_ter valve - OPE_

I
I

To Step 12

i Next page

I
I
I

I
BASIC DATE May 1969 CHANGE DATE OCTOBER1_9 PAGE 5_5



• CSD-A-7B9-(2)

_ _ APOLLO OPERATIONS HANDBOOK-EMU

;._SYMPTOM PROCEDURE REMARKS
i i i

POSTEVAPROCEDURE

I

I _Close PI/_S • Open PLSSFee_ate]- Vlv. Yee_a%er Irlv. SIGH

J • Repress LM FEEDWATRE
W_ning tor.e az_ USAGE

;_ _ low feet%water GTSIIOP/GT8210P RATE

YES increue with YES

within _ m_n i LM Press. • "

NO

I 1

J GTSIIOP/GT821OP
FEEDWATER PRESSURE

J FAILED

I
I
J p '

II
i PRESS. XDCCER

: FAIL_i

I
I
I
I
I
I
I
J

j

I
I
I
I
I
I
J ...... , ,.
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CSD-A-789-(2)
APOLLOOPERATIONSHANDBOOK-EMU

i

SYMPTOM PROCEDURE REMARKS
, , i

EMU 261 'EMERGENCY PROCEDURE

I
I ®

GTS19T/ J The heat load
GT815_T shOUld he maln-

GT825_T LCG t_ned d_trln s

H20 te_erat_e ;the first
min since the

_o F with objective Is to

dtverter valve t _ry-out the
in MAX. coolln_ subllmat0r.

m

l ® EvAPR E0°RE ®
[ Actuation of the

J glW trap must bePossible ........ 1J 2J performed 1_
a. GT815_T/ e_Actuate 6as _aothe_ _ crew-

GT825_T J trap for men. It cannot
falled _ see GAS IN be self-

b. Sublimator I GT81_T/ ; T_PQRT •accce_xlished.
degraded GT_25_T W_ LINE

C. Feedvater within Y_

flow re- 5 mln L

str_cted ] NOd. Sublimator

GTSI96T/

I GTS_96TLeGH20 aT >15 ° F _Ml_q_ll

I >5 rain and _ BREA_OU(]_
GT811OP/ YES
GT8210P feed-

I water pres-sure <1.3 psia

GT8296T LCO startH20 6T <5 ° F Q_Feedwater verve -
AND/OR CLOSED

J GT817OT/ __S _P_ dive_er -GT82TOT MA_. eoolimg

j 02 T_A- QAfter _ mln, PLS8
dlverter valve -

T_E >50 ° F _ff_. cooling

I _IFeed_ter valve -! o_

I
_81_l_r/ I SUBLIMATOR

(_T82_bT D_RAD_ OR

LCG. H20 . _ FEE_AT_
I T_- FLOW RE-

EPATURE STRI_O

I
I
i

I

BASIC.DATE M_y 1969 CHANGE DATE , O,CTOBERI%9 PAGE 5-41'



CS0-A-789-(2)
APOLLO OPERATIONS. HANDBOOK-EMU

SYMPTOM J PROCEDURE REMARKS

IEMU 27 J EMERGENCYPROCEDURE C)

J During EV operations,
actuation of the gas

J _ trap c_n be performedbY _r. seslstlng

GTBI96T/GT8296T crewman only.

LCG H20 AT I C•ll ° F i

(_.X. ¢tverter

velve position)

Possible causes: EVA PROCEDURE

a. GT8196T/

GT8296T

failed i I 2 1

b. Pump de- GT8154T/ _ DEGRADATI_
gradation GT8254T _ (COOLANT FLOW

LCG H20 Temp. YES RATE <3.__5LB/MIN.)

=c. Gas in trans- J <1___ Fport water

line "i
NO

d. Sublimat or

breakthrough

GT8] _0C/ GT815_T/

I GT82_OC GT825hT. PLSS Batt. YESp LCG H20 1

Current TE_. FAILED

J >3-() 8raps

I j o J
J • Actuate 8;E_

trap for 5 sec GAS IN

YES TRANSPORT

J Cooling improved WAT_ LINEin 3 rain

I N0

TO Step 7

I Next pa_e

I
I
I
l
l
I

BASIC DATE • May 1969: _, CHANGE DATE. 'OCT0BER_I969 PAGE ;; , 5,-48



CSD.A-789.(2) ___
APOLLOOPERATIONSHANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

J EVAPROCEDURE(continued) _"

I
I o
I :Bhould be _aa,tn-GTBI96T/ talned during

GT8296T LCG _ SUBLIMATOR the first _ _tn
}{2° t_T > 15° F y_ _EA_'z'It_UGH gince the ob_ect-
• 5 ._-n and ire is to d_-out

GTBIIOP/ the subllmtor.
GT8210P feed-
w_ter pressure

pela

<1.3 NO

GT8296T . restart

[ LCG H20 ,T j. Feed.ateri FAILED OR 1 , valve-CLOSED
S]_.rx'_,u CALI- , • FIJSS diverter

J BRATIO_ J valve - MAX.cooling
• After 5 m/n,

J PLSS divert ervalve - MIN.
cooling

J • Feedwatervalve - 0P_

J _._,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
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_" CSD-A-789-(2)
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU28 EMERGENCYPROCEDURE

F_]_al_oc/ora2z,oc o_ OF'_o
©

PI_S bsttery double normal CURRENT SENSOR Begins/ PLSS power

_-urrent _ current reading E_S FAILED losds with EVCS

Eoebn_irY I operatln 6 in the

pr_Lry mode :

a. EVCS - 0.6 amp

operating • Actuate OPS, Total 2._ amp

current Low veqt . open purge

Possible causes:

a.o_0_0_0_'F__. t

failed EVA PROCEDURE
b. Fan degraded

e, Currentsemsorfailed J GTSITOT/G ''''_Ts270TJ

d. Pump degraded 0 2 Temp. <38°F

"_ ES

NO

I
I
I
I
' o StEp 8NeXt pNge

I
I
I
I
I:
I

1
BASIC DATE May ].969 .CHANGE DATE _T,0BN T%9 _ " , PAGE 5-50



C$D-AJ89-(2) f___
APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

J EVAPROCEDUREIcontinued)

I
I

l LCG H20 AT YES for eoollng, (FLOW t%TE ivoltsge = 16.8
>11 _P and/or ac%uate OP_ <3.5 lh./mln.) _ 0.8 Vale{and
-- _._ open :GTRI_IV/OT82_IV

GTRIShT/GT825_T puree valve Ins_euraey iS

I LCG H20 Temp. -+0.19 Vde.

lIO

j l • Turn pm_p OFF/ON
GT8I_OC/GT82_0C pLSS

I battery current <i._ ampwhen p_ is OFF YES

NO

POSTEVAPROCEDURE

I Q
J Record GTRI_IV/

• : GT82hlV F--_-

_tte_ Voltage

I
I
I
I
I
I
I
I
I

BAStCDATE May 1969, . CHANGEDATE OCTOSER1_9 PAGE 5-51



CSD-A-789'(2)

_,POLLO_ OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU29_ EMERGENCYPROCEDURE

P ,_• GT81_OC/GT8240C GTSI_0C ! cle

current flow flag

warning tone ) _ ctLrrent Low vent flow
.1,1 _np, 5 see) flag CLEAR

_er 10 see)

._to., I[ --operatlag GT81hOC/

current GT82_0C | I 0

oBsible causes: NO PLSSBAI'rEMY

C_
a. GT81_OC/ FAILED

GT82_OC failed

I t
failed, or ....

cle_Taded

c. Pump OFF,
failed, or F_

deF_aded SWITCHED
OFF INAD-

VERTENTLY

/:

, • NO

EVAPROCEDURE

He_ pump 196T/
runnine e.na I J _8296T LCS I I _-
GT81_0C/G_82_0C H 0 AT ii F

"'_"_ I I _825_T Leo I I

TO Step 12 To Step 17

Next p_e Next page
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CSD-A-789-(2) _-_
APOLLO OPERATIONS HANDBOOK-EMU

i

SYMPTOM PROCEDURE REMARKS

I
EVAPROCEDURE(continued)

I
I

I_ O'If additional _ •
switch _ cooliu8 re- ! F# TT._n

C_l M quir ed, actuate
OF3 and open
purge valve

J Ro
r

j St_ITCR1_
OFF
INADV_:Ly

I
J POSTEVAPROCEDURE

I _
• Replace Battery • Record

J (fT_ other GTSI_IV/GT82_I_FLSS ) I_ttery Voltage

I

GT81_LV/GT82_l DEGRADE_PI_S Batt. Volt.
BATTERY

J >16.0 Vdc YES

I Ro

I
GTSl_lV/GT82_1V

J PISS BATT. VOLT.
FAILI_

I
I
I
I
I
I
I
I

I ..........

BASIC DATE May 1969_ • CHANGE DATE OCTOBER1969 _ PAGE 5-53



CSD AJ'89-(2)

_'_ APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

EMU3O EMERGENCYPROCEDURE

GT82hlV @ Actuate OPS
Low vent flow

PLSS battery m flag "F" L'_ FAILED
volt&ge -_16.0 @ Open
Vdc (no warn- fter 5 see)

ing tone) purge valve

NO

Possible eaDses :

a. GTBI41V/GT8241V ....

_,_lea j EVAPROCEDURE
b. Battery

failed or J r
degraded 47--- ----

J GTSITOT/GT8270T

02 Temp, <380F.,

J or GT8196T/

J H20 Temp ->I!°F •aud GTSIShT/ TFE_Y FAILING
GTB25hT LCG

i H20 Temp. <hS°F//'-"_ or, sense

/ az_ indd cation

J of degradedf_m or pu_p

I

I
I
I
i
I

• To Step 6

J Next pa_;e

• j

I
I
I
I
I
I

......... __:.. _- .- ....
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C SD-A-789-(2)

APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

J POSTEVAPROCEDURE

I
I
I • Replace

_ttery

I (n'_ otherPLS$ )

GT81_IV/GTS2_lV DEGRADED

I PISS _tt. Volt. YES BATTERY

>16.0 Vdc

i GTSI_IV/GT82 },iVPLSS _%t.

i Voltage failed

I
I /2.%_

I
I
I
l
I
I
I

I
J

I
I
I
I

I
I

BASIC DATE May 1969 CHANGE DATE OCTOBER1969 PAGE 5-_5



CSD-A-789-(2)

'_" APOLLO OPERATIONS HANDBOOK-EMU

SYMPTOM PROCEDURE REMARKS

E,,,u3, I EMERGENCYPROCEDURE
I
I

GT8_q 0T 0 2 2

t_mperature ve flo_ GO to Step i
<38___° F (no se 5-4
warning tone)

NC

" IPossible causes:

a. GTSITOT/ IGT8270T

f_led

b. Fan OFF or [.....

degraded I EVAPROCEDUREc. High PGA AP

d. Flow I
restriction

i.... tlooPl 3 1
GT81h0C/GT82_0C PLSS. ) . • Fan 0FF/ON

I Batt. Curt._>3.0 amp YES
GT8140C/GT82_0C PLSS 51

I Battery Current
NC <_i.i amp while _ FAN DEGRADED

fan OFF YES

dFAIL_oBA_

B&tt. Volt <__i6.0Vdc YES FAN DEGRADATIC_NO

GT8170T/GT8270T 02

T_ERATURE FAILED,

I OR HIGH FGA AF, ORFLOW RESTRICTION IN
VENT LOOP

I
• I

I

[
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CSD-A-789-(2)

APOLLO OPERATIONS HANDBOOK.EMU
i

SYMPTOM PROCEDURE REMARKS

EMU321 J EMERGENCYPROCEDURE

I
I

_8170T/ J

GT82'TOT 02 Itemperature
>52° F (no
_Lrning t_e) I "'-

I
EVAPROCEDURE

,osaiBl_._.o:J j
a. GT8170T/ J LOW feedwater

GT8270T J j Go to Step i

failed I pressure,,A,flag YES Page 5-12

b. Subllmator J

• breakthroUghor J JNO

degradation 3J

c. Feedvater J GT8151_T/GT825hT hi

depleted I LCG H20 temper- _ SUBLD4ATOR

J ature >68 ° F YES DEGRADE_d. Blocked (Dlverte-_ valve-

water | MAX. cooling)
separator I

J GT8196T/GT8296T EXCESSIVE HEAT

LCG H20 YES LOAD

J AT >Ii ° F

Crewm_Lu feels

hot, sweats YES

I l'°
GT82?0T 02 ?

J TD_. FAIL_

I
I
I

I.
BASIC DATE May 1969 CHANGE DATE OCTOBER1969 PAGE 5-57
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